PCX 



m m ^ m m 




(51) mm^n^^m7 

C07K 14/47, C12N 15/12, C07K 16/18, 
CUP 21/08// CI 2N 1/21, C12P 21/02, 
(C12N 15/12, C12R 1:91) (C12P 21/02, 
C12R1:I9) 



Al 



(II) B^^09#-§- 
(43) S^^gSQ 



WOOO/29436 



2000^5.^ 25 0 (25.05.00) 



(21) gg^ajBiS^ PCT/JP99/06309 

(22) mf^a^mB 1999^11^ 12P(12.1].99) 

(30) m^tmy'-i^ 

#P^10/322674 I998¥ll>^ 12 0(12.11.98) JP 

(71) tti^A (^ll^R^t<-r-<TO^g^H{;lol^T) 

m^^mmm^mmoAFAN science and 

TECHNOLCX3Y CORPORATION)IJP/JPl 

T332-0012 ^^il^jl|PrtT^»r4TBl#8-^ Saitama, (JP) 

(72) ; iSXXJ^ 

(75) ^m^y^a^mA (^s{cov>x(^;^) 

l'ft5ftl^(SUGAMURA, Kazuo)[JP/JP] 
ffl ^i*^(TANAKA, Nobuyuki)[JP/JP] 
T980-0872 ^^ll:{liJ-^rfiW^EM®!»r2-l 
^At:k^^^^f^ Miyagi. (JP) 
(74) ft3@A 

^m± ®^flJ^(NlSHIZAWA. Toshio) 

T 150-0042 MM^^'^\^^m}m37'\o ^frb-yi^e® 

Tokyo, (JP) 



(81) AU,CA,US, mM^f^ (AT,BE,CH,CY,DE. 

DK. ES. Fl. FR, GB, GR, JE, IT. LU. MC, NL. PT, SE) 



(54)TitIe: PROTEIN AMSH AND CDNA THEREOF 
(54)^ ^(O^W WAMSH t ^ OcDNA 



(57) Abstract 

A human protein AMSH containing the amino acid sequence represented by SEQ ID NO: I which is a novel signal transducer 
interacting with the SH3 domain of a cytokine signal transducer STAM; a gene encoding the above AMSH; a cDNA containing the base 
sequence represented by SEQ ID NO:2; and an antibody against AMSH. 
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^ >/^^n AMSH t ^(D cDNA 
ZOmmit. t Hfc«fcU:^'t7X(D^ >/^^7H hAMSH fccfcLf^ mAMSH t. CHh> 

I*, t h- fcJ;^;7'!7XifflBSlcfcMt§iff^sn^v''^•:^;^^ES»^ AMSH cttt.o?'? 
I w ?t -r 5 ia«: gg-r -5 4, o T? ife s o 

^'MT'fcy^ -<>^— p-r^v (ID -i~i8. ^a-—m}&m^ (csf) . ^r^^ — 

:7iD> (IFN) . 'r=E±-f l^m<D&^^t<^h>*lXl^^o 



wo 00/29436 



2 



PCT/JP99/06309 



Hl<7>ft?Wlz:^t < MiKLTL^So r^AML-2. IL-4. IL-7 Jj* IL-9 (Oia^lB 

6^ICLTt^'& (Science, 262:1874-1877. 1993; Int. Immunol.. 6:1451-1454. 1994; 
5 Science, 263:1453-1454. 1994; Eur. J. Immunol.. 25:3001-3005, 1995) „ 

fijfi. C(OaiKS(0«B^#P,lt, -tJ-'T h^-r >lcJ:-5ifflJiapfc|tgJiv>7:h;ug2lcF38 
^■t^$Jitz^Jiiy</i-)l'ii^t\^X rSTAMj $|5]^Lv CCD STAM IL-2/'GM-CSF 
S§i*CDT35(=??:SELT JAK3/2 iriltg^a-L. c-myc ^mt DNA ^J^EOv-^f 

:^;^g^Hcasn^Sll|^ ^fc L TL^S w t S^^ai LTt>* (immunity. 6:449-457. 
10 1997) o 

W#t>A<aaiLfc->'^:^;U»^ STAM 0) SH3 K ^ -f > t ffiSflFffl L. STAM J: 
20 C<Dtllgi[±*/r. CO|fr^l^i'^a)aa^^<t^a> cDNA. fc,*: l^CO^SrJI^J-^^lcJti-r 

25 t h^r >/^^S hAMSH ^ii«t-«)o 

C(DajlS(*. ±Sg<7)t hAMSH ^zi- Kf-St hite^. CO 

iie-7-<0 cDNA -e&oT. BB5iJS-^2<DJ£Sffi5iJ^^it; cDNA. jfelKlCigJlJS^ 2 (7> 
-a5iB5iJ*>e>/j:-5 DNAjSrjt^SIMf -6. 
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w<D mAMSH $3 - h'-^ S V*!? Xi§e^. C(D^g^<D cDNA T'fc^oT. EJIJS^ 
5 4<DiSSi25iJ$^#t; mAMSHcDNA. iBJlJS-^ 4 (D-SPSJiJ A^ -5 DNA Kit. d 

CD cDNA ^tzifto^-^^^i^^m-r^mist^^^p fccfcu; mAMSH (c^t-r-s 

10 ifT, C<D»?8(Dt hAMSH fcJ:i;-?-<0 cDNA iCOt^T. 

COflWOt >/^^HhAMSHa)cDNAIi.SI?B#3|A<StlcB^LT^^■5STAM 
ite^O SH3 -<>t-5'';i'^^:<J->S H^>X7i^— if (GST) irOJ^^^ji 
e^^fflt^T. 7 7"— '^^x;^^ >j*(Cj: y , th cDNA =5 -f U — ^X^^ 'J — - 
15 >^-r-6;i tlC<fcoT*SI$tlfc t hiS<5^ cDNA X'S>i>o CO cDNA f*. ggJiJS 
•^2IC^Lfc 1910 ^S5^A^f>3tC-S5?-i7 U;*-^ KiB5iJ^WLT*>y» iB5>JS#1{C7 
5 y KE5iJ$3^Lfc^ >/^^® hAMSH K LTl^So 

C (7) ^ ^y^-?® hAMSH li. ^y^^\^lzm.m%m7i^^-^)Vt JAB1 ^fr:imig;b<lfil2 

20 ^J-^T'fe-S^Z t A<5il2$;h.fco 

C(D-5»>/<^7a hAMSH ■y-'f h*-<>§g(*(DT3SlCitet^T STAM t^^-T 

(1) hAMSH <DCtiH^i^<Omm^X^ Ltz AMSH-dc2 A< IL-2 -V^ GM-CSF mM^(D DNA 

25 ^fiR*>^f:^;i.es*W*J-r^c: to 

(2) ±sZ AMSH-dc2 Bg^«:*< lL-2 ^ GM-CSF m}^^(0 c-myc v^'*:^;ui5a$inJ 

C<DfgW(D-7'!7X^' >/<^S mAMSH (D CDNA I*. fltJlE hAMSHcDNA ^ 3^ 
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a — cDNA ^-r :?^'J-^X^ U— :r>^ff SZtlcJz-DTmSi^ 

Hfc V't7Xiifi^ cDNA "Cfc-So C<DcDNA(*. iB5»JS^ 4 (C^. Lt- 1384 igSJtJ 

mAMSH $3— KLTt^-So 
5 CKDIS^^O)^ >/^^7g hAMSH teJ:i; mAMSH 'A^Mii. -t^Jity-^ii 

lcJ;oTj|«$n-5> cDNA BT^^^ffll^T^a}ft^ DNA t$ffiT?^Mf ^:^;i/j:if(c^ y 
l|S?#t-SC<k*<r*#^o ffij^tf. DNA tttl5lcJ:or^ >/<-J?S hAMSH 

10 '^-r^m-^lzlt. Simm^z<D cDNA Sr^T-^Wf S'^^^— A^^)-<>t* hP^:i:(c 
J:oT RNA ^iSSt, C^i^Sli? t L T -< > e h P aiR^fr^C d C t Ic J; y ^' >e 

tsm®. mm. m^^m^l&mx. cdna a<=i— KLtl>s$' 
^ ^ S f = fl S $ -ti- -5 C t A< T? * * „ 
15 za)«W(D5' >/<^;a$-r >t* hPHaRT' DNA ^ ^^^-e-T^^-T S^^lCl*. 
H?82 cDNA *fcli-?-<DSSiR«ilg?^ RNA ^' =7—^Zfn=E — '9 — t:'^-^ ^ — 
izmtSi^. zfa=^—'^—lznm-r^ RNA tK'J ^ ^—-b'^^ tr^^-y-^^P^^ilai^ 

^ -f >t* h PT'^^-r^Ci A<-e#^o RNA tK'J y ^— 4f ::^P^ — '5' — t LTI±. T6. 
20 T3. SP6 5St*A<0||n^'r?$^-5o C;h.f)<D RNA tK'J ;< ^ — if 3^PtE — -5'— ^^t;^^^ 
— <t LTJi. pKA1. pCDMS. pT3/7 18. pT7/3 19, pBluescript II /<£ 6^0115^ -S„ 

S!?rSI«:/r'J :^P^— » VtKV — AS^gUii, cDNA ^7P-->^^SPfi. 

^ — 5^- — ^^Wr**^'^^?^— fC, C:<^>»53fl> cDNA *fcfi^(»H||R?S^ 

*). i#f>;h.fcBatE«l<*^lS^-r+ttf. cDNA A<r]— KLTl^-S^ >/<^;S^ 
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aii#-#--S c: i tT?#-5o r'CfliSfflSiS^^ ^ — t LTI*, pUC pBluescript lU pET 

<kLT(i> pKAI. pCDMS. pSVK3, pMSG, pSVL. pBK-CMV. pBK-RSV, EBV K 

, pRS. pYES2 /j:i:*A<^*-^#^o KISftlHai: LTI*. ■^Jl^'RUmmC0S7. 
^-^-^--X/NAX^-gumaeBS CHO /d:if«)liS?Li**aiSMBa. tti^BSr, 

is«f-\^>§iiiaP5;i. i2«f, m>b^si. mn'^m. -y'^i-iiiia. sds-page. 

CCD^B^O^ >/^^a hAMSH mAMSH lcl±, S25»iS^ 1 fcJ:l/3 1f&>!r 

t oife^s a t # * *i So 
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ca)fgB^(D cDNA it. B25»JS-^2 fc<J:U:4 0)^SE5»J(cSoUT^fiRLfc:i-'J u* 
l^:t^ i^Zfn-y^mi^X. ^^tz h«BBS*/=(*^'!7X«Bliaa35(7) cDNA 7 -f 

5 •J-^^-y-rSC ttcfc yi#S;it A<T?#S„ cDNA BfM-(Oi353^3as(^/N-r 

y-f X-r^.^l-'Ja'p? ':? K^^/iEL. Cti.^ -< ^ — <*: LTfflt>T, t hifi 

Ba$fcf*V't7XffflBaA^^mSftLfc mRNA *^f> RT-PCR iilc J: y . COSIB^O cDNA 
lSr)t ^Ulig-r ^ C <!: *,T'^ So 

5?^ Kic J; **trt>S CDNA t C<7)SE^<0 cDNA IC#S*t«>o 

15 >/<^7g|c#**iS„ 

^J'^SSieJiJ^^t; cDNA Bf>T- (lObp a±) 4,^*;KSo -tr>X^fcJ:i;7> 
^•tr>XM*^^>/J:-5 DNA Hrltti ca)^ltlzA-So Z.iXh>(D DNA Bf >^ lifie^l^Bf 

25 hAMSHcDNA (0— gp (BB5>j#-^ 2 (O 383-550 : ggJlJS^ 1 <DT 5 J ffilS^ 125-180 
^ PCR iCTliffiL. GST SJt^^' >/<^Sfgia'<^^-|Ci5ALfco COD'^ 
^^'-^S±>:B5®lC#AL-CJ^glEjftL, CO>JKHfE»«:$ IPTG ICTflSl L.GST 
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AICTT:7T-T^-r-e!SL. mt^Htz GST Sft^^ >/^-:7M^f#fco CO) GST 
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3. if^JS2G)t hite^F-O) CDNA TJfcoT. B65»JS^ 2 (DJgfiBBJlJ ^:^-r -S 
hAMSHcDNAo 

10 4. BB5>JS-^2(DJSSiB5»J(cteltS-aiB2^J*Nf,;S-5 DNABf^i, 

5. IS*IS3(7) hAMSHcDNA *frli^*«4a) DNA Br>t ^ftWf •5Si«i^'<'i7 

15 6. Ot h^>/^<7 3thAMSH(c?t-r€>fii«:, 

7. Be5iJS^3 0>7 5 /6«E5lJ$^^-rS V't7X^ >/^^M mAMSHo 

8. SS^^7 Ovt^X^ ^/^'J'R rhAMSH ^3— Kf-S-^OTiiie^o 

20 

9. m^ms<0^'^7.m.&^(0 cDNA -^fcoX, Be5»JS^4(DffiSi35tJ$Wr-5 
mAMSHcDNAo 

10. ig5>JS-^4a)IS»iB5iJlcteJf -S— SIJS5>JA^?>/.f^ DNA BfK-o 

25 

11. IS*ll9 0 mAMSHcDNA *fcliSg^II1 0<D DNA lSr>T-$«Wr-5Mja^'< 
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12. m^^7 (O^'^JX.^ >/<^n mAMSHiZti-r^mWo 
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SEQUENCE LISTING 

<nO> Japan Science and Technology Corporation 
<t20> ^ >/^^7M AMSH 
5 <130> 99-F-054PCT/YS 
<140> 
<141> 

<150> JP No. 10-322674 

<151> 1998-11-12 
10 <160> 4 

<170> Patent In Ver. 2.0 

<210> 1 

<211> 424 

<212> PRT 
15 <213> Homo sapiens 

<400> 1 

Met Ser Asp His Gly Asp Val Ser Leu Pro Pro GIu Asp Arg Va I Arg 

15 10 15 

Ala Leu Ser Gin Leu Gly Ser Ala Val GIu Val Asn GIu Asp He Pro 
20 20 25 30 

Pro Arg Arg Tyr Phe Arg Ser Gly Val GIu lie Me Arg Met Ala Ser 

35 40 45 
lie Tyr Ser GIu GIu Gly Asn lie GIu His Ala Phe Me Leu Tyr Asn 
50 55 60 
25 Lys Tyr lie Thr Leu Phe Me GIu Lys Leu Pro Lys His Arg Asp Tyr 
65 70 75 80 
Lys Ser Ala Val Me Pro GIu Lys Lys Asp Thr Val Lys Lys Leu Lys 
85 90 9_5_ 
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Glu lie Ala Phe Pro Lys Ala Glu Glu Leu Lys Ala Glu Leu Leu Lys 

100 105 no 

Arg Tyr Thr Lys Glu Tyr Thr Glu Tyr Asn Glu Glu Lys Lys Lys Glu 
115 120 125 

5 Ala Glu Glu Leu Ala Arg Asn Met Ala I le Gin Gin Glu Leu Glu Lys 
130 135 140 

Glu Lys Gin Arg Val Ala Gin Gin Lys Gin Gin Gin Leu Glu Gin Glu 
145 150 155 160 

Gin Phe His Ala Phe Glu Glu Met lie Arg Asn Gin Glu Leu Glu Lys 
10 165 170 175 

Glu Arg Leu Lys lie Val Gin Glu Phe 6!y Lys Val Asp Pro Gly Leu 

180 185 190 

Gly Gly Pro Leu Val Pro Asp Leu Glu Lys Pro Ser Leu Asp Val Phe 
195 200 205 

15 Pro Thr Leu Thr Val Ser Ser lie Gin Pro Ser Asp Oys His Thr Thr 
210 215 220 

Val Arg Pro Ala Lys Pro Pro Val Val Asp Arg Ser Leu Lys Pro Gly 
225 230 235 240 

Ala Leu Ser Asn Ser Glu Ser I le Pro Thr I le Asp Gly Leu Arg His 
20 245 250 255 

Val Val Val Pro Gly Arg Leu Oys Pro Gin Phe Leu Gin Leu Ala Ser 

260 265 270 
Ala Asn Thr Ala Arg Gly Val Glu Thr Cys Gly lie Leu Cys Gly Lys 
275 280 285 
25 Leu Met Arg Asn Glu Phe Thr lie Thr His Val Leu lie Pro Lys Gin 
290 295 300 
Ser Ala Gly Ser Asp Tyr Cys Asn Thr Glu Asn Glu Glu Glu Leu Phe 
305 310 315 320 
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Leu lie Gin Asp Gin Gin Gly Leu lie Thr Leu Gly Trp Me His Thr 

325 330 335 

His Pro Thr Gin Thr Ala Phe Leu Ser Ser Val Asp Leu His Thr His 
340 345 350 

5 Cys Ser Tyr Gin Met Met Leu Pro Glu Ser Val Ala I le Val Cys Ser 
355 360 365 

Pro Lys Phe Gin Glu Thr Gly Phe Phe Lys Leu Thr Asp His Gly Leu 

370 375 380 

Glu Glu lie Ser Ser Gys Arg Gin Lys Gly Phe His Pro His Ser Lys 
10 385 390 395 400 

Asp Pro Pro Leu Phe Cys Ser Cys Ser His Val Thr Val Val Asp Arg 

405 410 415 

Ala Val Thr I le Thr Asp Leu Arg 
420 

15 <210> 2 

<211> 1910 

<212> DNA 

<213> Homo sapiens 

<221> CDS 
20 <222> 11. . 1282 

<400> 2 

cttggtcctg atgtctgacc atggagatgt gagcctcccg cccgaagacc gggtgagggc 60 
tctctcccag ctgggtagtg cggtagaggt gaatgaagac attccacccc gtcggtactt 120 
ccgctctgga gttgagatta tccgaatggc atccatttac tctgaggaag gcaacattga 180 

25 acatgccttc atcctctata acaagtatat cacgctcttt attgagaaac taccaaaaca 240 
tcgagattac aaatctgctg tcattcctga aaagaaagac acagtaaaga aattaaagga 300 
gattgcattt cccaaagcag aagagctgaa ggcagagctg ttaaaacgat ataccaaaga 360 

atatacagaa tataat gaag Aaa_agaagaa_geajagcagag„gaat.tggccc--ggaacatggc-420- 
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catccagcaa gagctggaaa aggaaaaaca gagggtagca caacagaagc agcagcaatt 480 
ggaacaggaa cagttccatg ccttcgagga gatgatccgg aaccaggagc tagaaaaaga 540 
gcgactgaaa attgtacagg agtttgggaa ggtagaccct ggcctaggtg gcccgctagt 600 
gcctgacttg gagaagccct ccttagatgt gttccccacc ttaacagtct catccataca 660 
gccttcagac tgtcacacaa ctgtaaggcc agctaagcca cctgtggtgg acaggtcctt 720 
gaaacctgga gcactgagca actcagaaag tattcccaca atcgatggat tgcgccatgt 780 
ggtggtgcct gggcggctgt gcccacagtt tctccagtta gccagtgcca acactgcccg 840 
gggagtggag acatgtggaa ttctctgtgg aaaactgatg aggaatgaat ttaccattac 900 
ccatgttctc atccccaagc aaagtgctgg gtctgattac tgcaacacag agaacgaaga 960 
agaacttttc ctcatacagg atcagcaggg cctcatcaca ctgggctgga ttcatactca 1020 
ccccacacag accgcgtttc tctccagtgt cgacctacac actcactgct cttaccagat 1080 
gatgttgcca gagtcagtag ccattgtttg ctcccccaag ttccaggaaa ctggattctt 1140 
taaactaact gaccatggac tagaggagat ttcttcctgt cgccagaaag gatttcatcc 1200 
acacagcaag gatccacctc tgttctgtag ctgcagccac gtgactgttg tggacagagc 1260 
agtgaccatc acagaccttc gatgagcgtt tgagtccaac accttccaag aacaacaaaa 1320 
ccatatcagt gtactgtagc cccttaattt aagctttcta gaaagctttg gaagtttttg 1380 
tagatagtag aaaggggggc atcacctgag aaagagctga ttttgtattt caggtttgaa 1440 
aagaaataac tgaacatatt ttttaggcaa gtcagaaaga gaacatggtc acccaaaagc 1500 
aactgtaact cagaaattaa gttactcaga aattaagtag ctcagaaatt aagaaagaat 1560 
ggtataatga acccccatat acccttcctt ctggattcac caattgttaa catttttttc 1620 
ctctcagcta tccttctaat ttctctctaa tttcaatttg tttatattta cctctgggct 1680 
caataagggc atctgtgcag aaatttggaa gccatttaga aaatcttttg gattttcctg 1740 
tggtttatgg caatatgaat ggagcttatt actggggtga gggacagctt actccatttg 1800 
accagattgt ttggctaaca catcccgaag aatgattttg tcaggaatta ttgttattta 1860 
ataaatattt caggatattt ttcctctaca ataaagtaac aattaactta 1910 
<210> 3 
<211> 424 
<212> PRT 
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<213> mouse 
<400> 3 

Met Ser Asp His Gly Asp Val Ser Leu Pro Pro Gin Asp Arg Val Arg 
15 10 15 

5 Me Leu Ser Gin Leu Gly Ser Ala Val 6lu Leu Asn Glu Asp Me Pro 
20 25 30 

Pro Arg Arg Tyr Tyr Arg Ser Gly Val Glu Me Me Arg Met Ala Ser 

35 40 45 

Val Tyr Ser Glu Glu Gly Asn Me Glu His Ala Phe Me Leu Tyr Asn 
10 50 55 60 

Lys Tyr Me Thr Leu Phe lie Glu Lys Leu Pro Lys His Arg Asp Tyr 
65 70 75 80 

Lys Ser Ala Me Me Pro Glu Lys Lys Asp Ala Val Lys Lys Leu Lys 
85 90 95 

15 Ser Val Ala Phe Pro Lys Ala Glu Glu Leu Lys Thr Glu Leu Leu Arg 
100 105 110 

Arg Tyr Thr Lys Glu Tyr Glu Gin Tyr Lys Glu Arg Lys Lys Lys Glu 

M5 120 125 

Glu Glu Glu Leu Ala Arg Asn Me Ala Me Gin Gin Glu Leu Glu Lys 
20 130 135 140 

Glu Lys Gin Arg Val Ala Gin Gin Lys Gin Lys Gin Leu Glu Gin Glu 
145 150 155 160 

Gin Phe His Ala Phe Glu Glu Met Me Gin Arg Gin Glu Leu Glu Lys 
165 170 175 

25 Glu Arg Leu Lys Me Val Gin Glu Phe Gly Lys Val Asp Pro Gly Pro 
180 185 190 

Cys Gly Pro Leu Leu Pro Asp Leu Glu Lys Pro Gys Val Asp Val Ala 
195 200 205 
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Pro Ser Ser Pro Phe Ser Pro Thr Gin Thr Pro Asp Cys Asn Thr Gly 

210 215 220 

Met Arg Pro Ala Lys Pro Pro Val Val Asp Arg Ser Leu Lys Pro Gly 
225 230 235 240 

5 Ala Leu Ser Val He Glu Asn Val Pro Thr Me Glu Gly Leu Arg His 
245 250 255 

lie Val Val Pro Arg Asn Leu Cys Ser Glu Phe Leu Gin Leu Ala Ser 

260 265 270 

Ala Asn Thr Ala Lys Gly lie Glu Thr Cys Gly Val Leu Cys Gly Lys 
10 275 280 285 

Leu Met Arg Asn Glu Phe Thr lie Thr His Val Leu lie Pro Arg Gin 

290 295 300 

Asn Gly Gly Pro Asp Tyr Cys His Thr Gtu Asn Glu Glu Glu lie Phe 
305 310 315 320 

15 Phe Met Gin Asp Asp Leu Gly Leu Leu Thr Leu Gly Trp I le His Thr 
325 330 335 

His Pro Thr Gin Thr Ala Phe Leu Ser Ser Val Asp Leu His Thr His 

340 345 350 

Cys Ser Tyr Gin Met Met Leu Pro Glu Ser lie Ala lie Val Cys Ser 
20 355 360 365 

Pro Lys Phe Gin Glu Thr Gly Phe Phe Lys Leu Thr Asp Tyr Gly Leu 

370 375 380 
Gin Glu Me Ser Thr Cys Arg Gin Lys Gly Phe His Pro His Gly Arg 
385 390 395 400 
25 Asp Pro Pro Leu Phe Cys Asp Cys Ser His Val Thr Val Lys Asp Arg 
405 410 415 
Me Val Thr Me Thr Asp Leu Arg 
420 ^ 
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<210> 4 
<211> 1384 
<212> DNA 
<213> homosapiens 
5 <221> CDS 

<222> 56. . 1327 
<400> 4 

gtgacgtttc cggaagctct gactgtcatc cttcacgaaa gaacttattt gtccaatgtc 60 
tgaccatggg gatgtgagcc tcccacccca agaccgggtg aggattctgt cccaacttgg 120 
10 gagtgcagtt gagttaaatg aagacattcc accccgtcgc tactaccgct ccggtgttga 180 
gatcatccgc atggcgtccg tttactcgga agaaggcaac attgaacatg cctttatcct 240 
ctacaacaag tacatcacgc tgtttattga aaaacttccg aaacaccgag actacaaatc 300 
agctatcatt cctgagaaga aagatgctgt caagaaatta aagagcgtcg ctttccctaa 360 
agcggaagag ctgaagacag agctcttgag aagatacacc aaagaatatg agcagtataa 420 

15 agagcgaaag aaaaaggaag aagaggaact tgcccgaaat atcgccatcc agcaagagtt 480 
ggaaaaagaa aaacagaggg ttgctcagca gaagcagaag cagctagagc aggagcaatt 540 
ccatgccttt gaggagatga tccagaggca ggagctggaa aaagaacggc tgaaaattgt 600 
tcaagagttc gggaaggtag accctggccc ctgcgggcct ctgctccctg atctggaaaa 660 
gccttgtgta gatgtggccc ccagctcacc gttctcgccc acgcagactc cagactgtaa 720 

20 cacaggcatg aggccagcta agccacctgt ggtggacagg tccctgaaac ctggagcgtt 780 
aagcgtcata gaaaatgttc ccaccattga aggcctgcgc cacatcgtgg tgccccgtaa 840 
tctgtgctca gaatttctcc agcttgccag tgccaatacc gccaaaggca ttgaaacctg 900 
tggagtcctc tgtggaaaac tgatgagaaa tgaattcaca atcacacatg ttctcatccc 960 
cagacaaaat ggtgggcctg attattgcca cacggagaat gaagaagaaa ttttctttat 1020 

^ gcaggatgac cttggactcc tcactcttgg ctggatccat actcatccaa cccaaacggc 1080 
ctttctgtcc agtgtggatc tccacactca ctgctcctac caaatgatgt taccagagtc 1140 
catcgcaatc gtctgttccc caaagttcca ggaaactgga ttctttaagc taactgacta 1200 

tg gtcttcaa gag atttcaa cct gccggca gaaaggcttiL_cacccccatg_gcagagaccc— 1260. 
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